Secondary lysosomes as an integral part of the cytoskeleton: a morphological study in rat Kupffer cells.
Rat Kupffer cells contain the three major cytoskeletal components: microfilaments (MF), microtubules (MT), and intermediate filaments (IF) of the vimentin type. Previous cytomagnetometric data obtained from alveolar macrophages and rat Kupffer cells in culture provided evidence that actin filaments contribute to the movements of lysosomes. The lysosomal transport in living cells was affected, when the MFs were selectively disturbed, whereas the depolymerization of the MTs had no effect on the lysosomal movement measured by cytomagnetometric means. Immunofluorescence and ultrastructural studies of isolated and cultured rat Kupffer cells, presented in this paper, will investigate the relationship between lysosomes and the cytoskeleton. The principal filamentous structure in the peripheral cytoplasm of Kupffer cells in a dense meshwork of actin filaments. The dimension of the meshes combined with the dimensions of lysosomes implies the necessity of either (i) disintegration of the actin filament cross-links, (ii) depolarymerization and redistribution of MF's, or (iii) a displacement of actin filaments by the lysosomes during the organelle transport. The presence of microtubules in cytoplasmic protrusions and their track from the periphery to the perinuclear region during interphase might play a role in the transport mechanism of lysosomes, the more so because microtubules could often be demonstrated in closest association with lysosomes even in the first phase of endocytosis. The distribution pattern of vimentin, found as a dense interconnected framework surrounding the lysosomes like a basket, could play a role in positioning the organelles. The dynamic functions of MF's and MT's and their multifunctionality led to an adaptive and flexible organization of these filaments which may both be involved in lysosomal motion.(ABSTRACT TRUNCATED AT 250 WORDS)